often took more than 5 min (e.g., Movies 2 and 3, available with this article online). daughter complements of DNA beyond a threshold deAlthough retarded by stable cyclin B3, cytokinesis gree can be reliably predicted to lack a cytokinesis furcontinues apparently to completion. In fixed prepararow (Figures 2A and 2D) Figures 2D-2F ). It can also be noted that an Thus, cyclin B3/Cdk1 levels sufficient to block many increased proportion of anaphase cells are in the profeatures of the exit from mitosis slowed but did not block cess of cytokinesis in the mutants ( Figures 2E and 2F) , cytokinesis. Consequently, whereas the previous work suggesting that furrow ingression is slowed, perhaps as suggested an absolute distinction between the ability a secondary consequence of early initiation and interferof cyclin B to inhibit cytokinesis and cyclin B3's ability ence by the as-yet-immature spindle. In any case, cyclin to do so, we now conclude that they both have this B and cyclin B3 are required to delay cytokinesis until chromosomes separation is well on its way. ability but that only cyclin B gives a complete block. pletion of the slow cytokinesis events in pbl 2 mutants, we expressed stable cyclin B3 in the mutant embryos. Rather than permitting completion, the combination gave an arrest where cytokinesis furrows were absent To explore the regulatory interface between cyclin (or exceptional) ( Figures 4J and 4JЈ) We assessed the time of action of Pbl ⌬DH by using tem-5E). The severity of the phenotype, which was scored according to cell density, frequency of cells with multiple perature shift experiments (from 18ЊC to 30ЊC). No enhancement of the phenotype was observed when the wing hairs, and the multiplicity of hairs, increased with temperature consistent with temperature influences on shift was done after the last pupal wing cell divisions (our unpublished data). We conclude that cytokinesis GAL4 (Figures 5B-5D ) and with the effective dose of the X chromosome driver, which is higher in hemizygous failure occurs in wings expressing Pbl ⌬DH , and we used the reduced cell density and the multiple wing hair phemales than in heterozygous females (our unpublished data).
notype as a readout of cytokinesis failures. We next tested whether the severity of the wing pheTo test whether wing expression of UAS-Pbl ⌬DH pro- 5H-5J , comsis, we can probe their involvement in regulating a specific pathway by partially crippling that pathway and pared to 5B). We used an overproduction strategy to test for modification by the Drosophila Rho-Associated thereby making the system uniquely sensitive to further changes in the activity of the pathway. Because our Kinase (Drok), a likely target of RhoA action [32] . Expression of a catalytically activated, truncated form of Drok studies of cytokinesis in the embryo suggested a synergy in the inhibition of cytokinesis by reduction in pbl (Drok-CAT, [32] ), strongly suppressed the multiple wing hair and the cell density Pbl ⌬DH phenotypes in one third function and expression of stable cyclin B3, we posited that cyclin B3 inhibits pbl function. To test this further, of the flies ( Figure 5K, compared to 5B ). In the other flies, the Drok-CAT transgene appeared to have hyperwe asked whether reduction of cyclin B3 function would modify the wing phenotype due to Pbl ⌬DH expression. activated the Pebble pathway; it mimicked overexpression of a wild-type pbl transgene (reduced and folded Because the cyclin B3 mutant is zygotically viable, we were able to test cycB3 homozygotes as well as heterowings; our unpublished data)-as expected for a positive factor in the Pebble pathway. Altogether, these gezygotes. The removal of one or two copies of cyclin B3, a proposed inhibitor of pbl, ought to improve pbl netic interactions are consistent with the notion that Pebble acts in a cascade involving RhoA, Drok, and function and hence suppress the actions of the dominant-negative construct. We compared the severity of myosin II to promote cytokinesis and to prevent the development of multiple wing hairs (see the Discussion).
the Pbl ⌬DH phenotype in flies having two, one, or zero In addition to supporting the model that cyclin B3 degra-33258 (1 g/ml) for 1 hr, and then quickly washed and mounted for imaging.
dation times the onset of cytokinesis, our results with
